Ruthenium red improves postischemic contractile function in isolated rat hearts.
The effect of ruthenium red (inhibitor of mitochondrial calcium entry) on reperfusion contractile function and enzyme release was determined in isolated perfused rat hearts and compared with that of diltiazem. The hearts were made ischemic for 25 min and reperfused for 30 min. They were pretreated with 1-10 microM ruthenium red, 1 microM diltiazem, or vehicle. All concentrations of ruthenium red significantly improved reperfusion contractile function without affecting lactate dehydrogenase (LDH) release or contracture. Diltiazem significantly improved reperfusion function and reduced LDH release and contracture formation. Ruthenium red still improved function even when given only during reperfusion. Diltiazem increased reperfusion oxygen consumption and efficiency of oxygen utilization whereas ruthenium red improved efficiency without an increase in oxygen consumption. Diltiazem significantly increased reperfusion functional reserve in these hearts, although ruthenium red did not. Ruthenium red reduced coronary flow and contractile function in nonischemic myocardial tissue and the reduced function appeared to be secondary to the reduced coronary flow as well as to a direct negative inotropic effect. Thus, ruthenium red improved reperfusion contractile function and oxygen efficiency; this may be related to its ability to block mitochondrial calcium uptake.